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W.A. DEPARTMENT OF AGRICULTURE 
Summary of 1974 Results 
Trace Element Nutrition 
J.W. GARTRELL 
1 • MINERAL NUTRITION OF SWEET LUPINS 
74M031 74M032 74M033 74M034 74M035 74M036 74M09 74M038 
74BA15 74BA16 74BA17 74BA18 74AL20 74JE19 74ES27 74ES28 
74E17 74TS26 74TS27 74N028 (See Cox's Report) 
2. BARLEY NUTRITION 
74TS29 
3. Cu Z'n RESIDUAL 
74AL19, 66N14 (incomplete) 
4 ~ Cu OR REQUIREMENT OF CATTLE 
74GE30 (See May and Barker, Animal Production Report) 
5. Co ON SHEEP 
Badgingarra trial (See Croker 1 s Report) 
/2 •• 
)3 i 
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MINERAL NUTRITION OF SWEET LUPINS (all on 3074 EX) 
1. 74M031 S. Richardson W. Dandaragan 
TITLE: Rates of soil and spray applied Mn.S04 on 
Unicrop Lupins. 
SOIL TYPE: Grey sand 0-20cm, pale yellow sand 20-40cm 
our pale yellow clayey sand. 
HISTORY: Paddo<i!k cleared about 8 years previously. 
1973 pasture was clover, serradella, grass. 
No previous Mu. applications. 
TRIAL PLANTED: 14/5/74 
VARIETY: Unicrop at 80 kg/ha, inoculated and lime 
pelletted. 
BASAL: 350 kg/ha super T.D. before seeding, 220 
kg/ha drilled with the seed. 
MnS04 kg/ha 
Treatments 19, Reps 3, Plot size 2.1m x 
80m Randomised Blocks • 
Vegetative Cuts 25/9/74 (On!ly reps 1 & 2 
sampled). 
D.M. kg/ha 
MnS04 sprays kg/l/ha 
drilled with super 0 4kg/1001/ha 6kg/1001/ha Skg/1001/ha 8kg/501/ha 
0 5270 
15 6190 
22.5 5680 
30 6060 
45 6040 
COMMENT: 
M·iJ.$04 kg/ha 
drilled with super 0 
0 770 
1 5 940 
22.5 1010 
30 960 
45 880 
5220 4720 5306 
4040 5702 5140 
5450 
5670 5370 4620 
5750 
No vegetative response at this time of 
sampling. The 45 kg/ha drilled reduced 
seedling establishment by about 5~ and 
the 30 kg/ha by about 10% compared with 
the nils. 
Harvested seed yield. 
GRAIN kg/ha 
MYJS04 sprays kg/l/ha 
4kg/1001/ha 6kg/100l/ha 8kg/1001/ha 
850 900 790 
960 960 890 
900 
940 1000 940 
830 
I • j •I 
. ',;" 
5390 
4650 
5710 
Skg/501/ha 
880 
890 
980 
/3 
.• r) : : ..... ·.; 
.. ,·· 
13:1. 
COMMENT: 
• 
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There is a suggested grain yield increase 
to the lowest rates of Mn w~ich may not 
be statistically significant. No spray 
damage noted. Split seed incidence and 
Mh levels in vegetative material and 
grain have yet to be determined • 
/4 n 
133 
• 
2. 7 4M032 
TITLE: 
SOIL TYPE: 
HISTORY, 
VARIETY & 
BASAL: 
TREATMENTS: 
MnS04 kg/ha 
0 (Mean of 2 treats) 
30 Drilled at seeding 
4 Sprayed in 1001 
8 Sprayed in tOOl 
Mean 
COMMENT: 
- 4 -
S. Richardson W. Dandaragan 
Times of spraying MnS04 on Unicrop 
Lt+pins. 
As for 1 • 74M032 was adjacent to 
74M031'. 
As for 1. 
15 including two identical nil Mn treats, 
Reps 3, Plot size 2.1m x 80m. 
Hf\.RVESTED SEED YIELD kg/ha 
750 
1170 
Weeks after seeding when spray applied 
3 6 8 10 12 14 
840 780 680 680 740 960 
840 770 760 790 890 1040 
840 780 720 740 810 1000 
Mn drilled with the super at seeding 
increased yields. The sprays applied 
at 14 weeks after seeding appear to 
have lifted yields but not to the same 
extent as the soil application. Sprays 
applied at other times had no clear 
effect. No spray damage was detected. 
Split seed incidence and Mn levels in 
grain, have yet to be determined. 
/5 -~ 
Mean 
780 
850 
134--
• 
3. 74M09 
TITLE: 
SOIL TYPE: 
HISTORY: 
SEED: 
BASAL: 
TREATMENTS: 
Ml:S04 kg/ha 0 
0 240 
14 730 
21 -
28 9110 
42 900 
- 5 -
s. Richardson W. Da.ndaragan 
Rates of Mn. x Kon Uniharvest Lupins. 
(with w. Cox) 
0-10cm coarse grey sand; 10-40cm yellow 
sand; below 40cm grey sand. (Blackbutt 
Scrub) 
Cleared mid 1960s. Clover pasture in 
previous years. Trial planted. 
Uniharvest at 
All Mtr.S04 mixed with the super drilled 
with seed. 
Originally 20 but area restriction 
dictated a cut to 17. Reps 3. 
Plot size: 
HARVESTED SEED YIELDS 
KCL kg/ha 
... 
50 100 200 
210 410 320 
720 - 920 
950 960 -
940 1020 1070 
950 1020 1070 
PER CENT SPLIT SEED BY WEIGHT (from 10 plants per plot) 
KCL kg/ha 
J.Vl'l1S04 kg/ha 0 50 100 200 
0 64 63 54 70 
14 24 18 - 18 
21 - 7 8 -
28 7 7 7 2 
42 1 0 t 7 
/6 •. 
135 
MnS04 kg/ha 0 
0 77 
14 25 
21 -
28 8 
42 11 
COMMENTS: 
• 
- 6 -
PER CENT SPLIT SEED BY NUMBER 
KCL kg/ha 
50 100 200 
66 65 71 
19 - 18 
8 8 -
8 6 2 
0 t 6 
21 kg/ha MnS04 appeared to be opitimum 
with regard to both yield and split seed 
incidence in this trial. (CBH standards 
allowed for up to 25~ split seed this 
1974/75 season). As in other trials on 
severe split seed sites, a low incidence 
of splitting still occurred even where 
42 kg/ha MnS04 was applied. Grain Mn 
levels have yet to be determined. 
/7 •• 
• MnS04 
4. 74M033 
TITLE: 
SOIL TYPE: 
HISTORY: 
SEED:. 
BASAL:· 
TREATl'IBNTS: 
VEGETATIVE 
CUTS: 
kg/ha drilled 
0 
1 5 
22.5 
30 
45 
ESTABLI8m;D 
- 7 ·-
K. Williams Lancelin 
Rates of soil and spray applied 
MnS04 on Uniharvest Lupins. 
Uniform yellow sand. 
Burnt and ploughed 1973 and April 
1974, rootraked before seeding. 
Sown 16/5/74. 
Uniharvest at 80 kg/ha gum slussy 
inoculateq~ 
Super 300 kg/ha T.D. before seeding plus 
200 kg/ha drilled with seed plus 48 k~/ha 
T.D. with 9.6 k~/ha CuS04 plus 2.4 kg/ha 
ZnO plus 0,,6 kg/ha CoS04 after seeding,, 
19, Reps 3, Plot size 2.1 x 60m randomised 
blocks. 
8/7/74 
Treats 1 to 5 Treats 9 to 13 Mean kg/ha 
83 97 90.0 
97 86 91.5 
100 87 93.5 
97 92 94.5 
77 92 84 .. 5 
PLANT DENS! TY: 8 /7 /7 4 
MnS04 kg/ha drilled 
0 
1 5 
22.5 
30 
45 
VEGETATIVE 
CUTS: 
SPRAY TESTS: 
Treats 1 to 5 Treats 9 to 13 Mean N°/m2 
30 32 
32 28 
28 31: 
30 30 
27 29 
Treatment differences in vegetative 
yield and plant density would not be 
statistically significant. At the 
time of cutting manganese treated 
plots were clearly darker green and 
manganese deficiency symptoms were 
starting to appear. 
30/8/74 
.Appl.:j;ed 20/8/74 Rep t;./23/8/74 Rep 2, 
2678/74 Rep 3. 
31 .,0 
30.0 
29.5 
30.0 
28.0 
/8 .• 
137 
• 
MnS04 kg/ha 
drilled with supel 0 
0 1350 
1 5 2120 
22.5 2020 
30 1937 
45 2060 
HARVESTED 
GRAIN YIELDS: 
MnS04 kg/ha 
drilled with super 
0 
1 5 
22.5 
30 
45 
- 8 -
D.M. kg/ha 
Mn.S04 Sprays kg/l/ha 
8 12 1 6 16 
kg/100l/ha kg/1001/ha kg/100l/ha kg/50l/ha 
1332 1400 1312 1470 
2060 1950 2170 2090 
.. 2130 
2160 1910 2160 2390 
2030 
Manganese fertilizer application increased 
vegetative ymeld by 50% with 15 kg/ha being 
sufficient for maximum growth. Sprays which 
had only been applied 4 to 10 days earlier, 
had not affected growth. No spray damage 
was found even at the highest rates used. 
kg/ha 
MnS04 Sprays kg/l/ha 
0 8/100l 1 2/1 OOl 16/100l 16/50l 
210 250 260 250 260 
1090 111 0 1140 1090 1130 
1230 11 90 
1250 1250 1280 1260 1270 
1250 1280 
Fertilizer mang~nese dramatically increased 
grain yield, 22.5 to 30 kg/ha appearing 
optimal. Sprays appeared to have a small 
effect but no where near enough.to be 
considered satisfactory under these conditions. 
Split seed incidence from hand harvested 
samples (Seed from 50 plants/plot was 
threshed and approximately 70g split 
samples were sorted and counted). 
/9 
138 
MnS04 kg/ha 
drilled with super 
0 
15 
22.5 
30 
45 
• 0 
1 5 
22.5 
30 
45 
0 
1 5 
22.5 
30 
45 
0 
1 5 
22. 5 
30 
45 
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Category 1. Normal Size, Seed Coat Entire 
MnS04 Sprays (kg/l/ha) 
0 4 kg/1001 6 kg/1001 8 kg/1001 8 kg/501 
per ha per ha per ha per ha 
6.9 12. 8 14. 2 1.0 15.9 
67.6 76.1 54.5 68 .1 69.9 
83.2 73.8 
85.9 88.6 85.0 91.2 93.8 
90.4 87.2 
Category 2. Normal Size~ Seed Coat Split 
15.2 22.0 17. 5 1o.2 18.5 
117.8 13.1 22.0 17.5 18.0 
8.6 16.4 
7.4 6.4 9.9 5.3 3.0 
5.9 6. 1 
Category 3. Shrivelled, Seed Coat Entire 
19.7 17.1i 18. 2 19.8 17 .4 
7.2 5.9 8~9 6.4 5.6 
4.7 4.7 
2.5 2.4 1 • 6 1.4 2. 1 
2.8 1.8 
Category 4. Shrivelled, Seed Coat Split 
58.3 48.1 50. 1 63. 1 48.2 
7.4 4.8 14.5 8.0 6.5 
3. 6 . 5.2 
4.2 
0.9 
2.6 3.5 1. 2 
5.5 
Drilled manganese sulphate dramatically 
reduced split seededness but sprays had 
little effect. Again 22.5 to 30 kg/ha 
appeared optimum. Some split seed still 
occurred even at 45 kg/ha. It was noted 
that split seed seemed to occur on 
scattered plants suggesting that the 
manganese was not distributed evenly 
enough in the drill r.ow for all plants 
to get adequate manganese. 
1.0 
/10 
-
'· 
131 
• 30 
5,1 74M034 
TITLE: 
.,. 
MnS04 
0 
drilled 
SOIL TYPE & 
HISTORY: 
TREATMENr S: 
BASAL: 
VEGETATIVE 
CUTS: 
kg/ha 
16.5.74 
30 topdressed 14.8.74 
4 sprayed in 1 OOl 
8 sprayed in 100l 
Mean 
MnS04 kg/ha 
0 
30 drilled 16/5/74 
30 topdressed 14/8/74 
4 sprayed in 1 OOl 
8 sprayed in 100l 
Mean " 
.. 
.. 
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K. Williams Lancelin 
Time of spraying MnS04 on Uniharvest 
Lupins. 
as for 4 (adjacent sites) 
15 including 3 identical nil 
manganese treatments 9one of 
which was originally to be 
treated with Mn). 
Reps 3. Plot size-·6om x 2.1m. 
As for 4. 
13/9/74 
Days after seeding when 
33 71 90 
1970 
2670 
1920 
' 
2470 2160 1950 
2550 2390 1930 
2510 2275 1940 
sprayed 
95 
1920 
1890 
1905 
The soil application increased vegetative 
yield by 35%. Spray applications at 33 
increased vegetative yield by about 30%; 
at 71 days by about 10% and 20" with 4 & 
8 kg/100l/ha respectively. Later sprays 
had no detectable effect on yield., Very 
102 
1830 
2170 
2000 
dry weather occurred from about mid August to 
the last w~ek in September~ The 33 & 71 day 
sprays greatly reduced the severity of the 
vegetative Mn deficiency symptoms but they 
never caught up to the drilled treatment as 
t~ere was a marked response even after 
only 33 days from seeding when the first 
spray treatment was applied. The MnS04 
30 kg/ha topdressed late in the season 
had no effect on yield at this stage,. 
HARVESTED SEED YIELDS kg/ha 
Days after seeding when sprayed 
33 71 90 95 
1 51 
1417 
268 
1 56 178 290 256 
240 206 262 140* 
198 192 276 ? 
102 
-
284 
253 
269 
14-D 
• 
- 11 -
* suspected to have missed treatment. 
Spray treatments appeared to have a 
slight but quite inadequate effect 
on grain yield. Late topdressing 
30 kg/ha appeared to produce an 
inadequate effect of the same magni-
tude as spraying. The fertilizer 
30 kg/ha drilled with the super at 
seeding was highly satisfactory • 
UI 
l '· 
• 
6. 74M035 
TITLE: 
SOIL TYPE 
& HISTORY: 
TREATMENTS: 
SEED: 
EXPERIMENTAL 
VARIABLES: 
VEGETATIVE 
CUTS: 
Basal 
- 12 -
K. Williams Lancelin 
Comparative effects of drilled 
versus topdressed fertilizers 
on lupins. 
As for 4 & 5 (adjacent sites). 
11; Reps 4, Plots 60c x 2.1m; 
randomised blocks. 
Uniharvest 80 kg/ha T.D. before 
seeding and 200 kg/ha drilled 
with seed. 
Topdressed treatments were applied 
immediately before seeding. 
Drilled treatments were applied 
with the seed, Fertilizer and 
spray grade MnS04 rates were 
selected so as to equalise 
the amount of H20 soluble Mu applied. 
8/7/74 
D.M. kg/ha 
TREATMENTS 
Variable Topdressed 
Cu Zn Co T.D. after seeding. Mn Fert Grade 94 
Cu Zn Co T ,D, after seeding. Mn Spray Grade 110 
Zn Co T.D. after seeding, Mn 
Fert. at 30 drilled, Cu 110 
Cu Co T ,D. after seeding, Mn 
Fert. at 30 drilled Zn 114 
Cu Zn T.D. after seeding, Mn 
Fert .• at 30 drilled. Co 108 
Cu Zn Co T.D. after seeding. NIL 102 
Cu = Cu sulphate 8 kg/ha Zn = Zn oxide 
2 kg/ha. 
Co = Co sulphate 0. 5 kg/ha Mn Fe rt = Mn 
sulphate fertilizer grade 30 kg/ha. 
Mn Spray = Mn sulphate spray grade 
28 kg/ha.· 
/1 3 •• 
Drilled 
11 7 
95 
108 
118 
103 
14.l 
• 
PLANT 
DENSITY: 
NODULATION: 
- 13 -
8/7/74 N°/m2 
TREATMENTS 
Variable Topdressed Drilled 
Mn Fert Grade 29 
Mn Spray Grade 32 
Cu 29 
Zn 32 
Co 31'. 
NIL (Mn 0) 29 
There were no effects of application 
method with any trace element 
material on early growth or seedling 
density. 
22/7/74 (from D. Chatel) 
50 plants/plot were carefully uprooted 
and degree of nodulation of each was 
classed as very poor, poor, fair, good, 
or very good. 
32 
31 
31' 
32 
28 
PER CENT NODULATED IN CATEGO~IES SHOWN 
Basal Variable T.D. Drilled 
v Good v Poor v Good 
Cu Zn Co T.D. after seeding Mn Fert 61 11 59 
Cu Zn Co T.D. after seeding Mn Spray 54 14 50 
Zn Co T.D. after seeding, ]\'Jn 
Fert drilled Cu 65 11 50 
Cu Co. T.D. after seeding, JV1n 
Fert drilled 
Cu Zn T. D. after seeding, 
Mn Fert drilled 
Cu Zn Co T.D. after seeding, 
Vin Fert drilled 
. ) 
Zu 62 10 57 
Co 58 1 2 50 
v Good 
NIL 56 
The different trace element materials 
mixed in different proportions with 
the super drilled at seeding appeared 
to have a slight depressive effect 
on level of nodulation but this did not 
appear to be serious enough to affect 
plant growth on the plots as a whole • 
v 
/14 u 
v 
Poor 
7 
Poor 
1 3 
11 
13 
1 3 
17 
14-3 
. 
• 
VEGETATIVE 
CUTS: 
•·· 
Basal 
- 14 -
27/8/74 
D.M. kg/ha 
Variable T.D. Drill.ea 
Mn Fert 1910 
Mn Spray 2040 
Cu 1840 
Zn 1990 
Co 2280 
NIL (0 Mn) 1 520 
In the absence of manganese drilled and 
topdressed D.M. yield was reduced and Mn 
deficiency symptoms were observed. No 
differences could be detected between 
drilled or topdressed Mn at this stage. 
HARVESTED SEED YIELDS 
Grain kg/ha 
Variable T.D. 
1900 
1880 
2070 
2050 
1990 
Drilled 
cu zn Co T.D. after seeding Mn Fert 1020 1240 
Cu Zn Co T.D. after seeding Mn Spray 1060 1120 
Zn Co T.D. after seeding, Mn Fert 
drilled. Cu 1130 1170 
Cu Co T.D. after seeding, Mn Fert 
drilled. Zn 1180 1210 
Cu Zn T.D. after seeding, Mn Fert 
drilled. Co 1180 1090 
c·u Zn Co T.D. after seeding, Mn Fert 
drilled. NIL 200 
Drilled Mp. yielded about 12~ more than Mn 
topdressed. No differences in yield were 
detected where the method of applying 
other materials was varied. 
The small quantity of grain from the nil 
Mn treatment was almost all shrive1led and/or 
split. 
Chemical analysis and split seededness 
determination are to be done. 
/15 •• 
1+4 
• 
• 
7. 74M036 
TITLE: 
SOIL TYPE: 
HISTORY: 
SEE.D AND 
BASAL: 
TREATMENTS: 
- 15 -
K. Williams Lancelin 
M'US04 drilled, metasyston and 
benlate sprayed on l~pins. 
Physical characteristics as 
for 4, 5, and 6. (adjacent to 6) 
but was on the edge of a slight 
ditch in the landscape and, Mn 
deficiency proved to be less 
severe in this trial. 
As for 4, 5 and 6. 
As for 4. 
The purpose of the trial was to 
see whether the unexpected and 
unexplained parallel effects of 
manganese, metasystox and benlate 
on splitseededness obtained by 
Esperance officers in a pilot 
trial in 1973 could be repeated • 
14; Reps 3; Plots 60m x 2.1m in 
randomised blocks. 
Metasystox and benlate sprayed 
11 /9/74. 
HARVESTED GRAIN YIELDS kg/ha 
Metasystox sprayed in Benlate sprayed in 
1201H20/ha 1 201H20 /ha ft. MnS04 drilled 
kB:./ha ft. ml 
0 0 
560 
1120 
20 0 
560 
1120 
0 560 1120 
850 840 780 
~o 870 
930 900 
1060 1170 1030 
1040 11 60 
1040 950 
Neither metasystox nor benlate exerted 
any clear cut ~ffect on growth or seed 
yield. Manganese increased yield and 
reduced split seededness. 
/16 ,, • 
Mu Means 
860 
1064 
I 4-5 
• 
t. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
1 o. 
11. 
1 2. 
1 3. 
14. 
1 5. 
1 6. 
17. 
18. 
1'9. 
20. 
21 • 
22. 
23. 
24. 
25. 
26. 
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8. 74M038/2993E 
TITLE: 
K. Williams Lancelin (With D. Chatel) 
(a) Effects of lime pelleting on the 
influence of trace elements in 
fertilizer mixes on rhizobia, 
modulation, growth and seed yield 
SOIL TYPE 
& HISTORY: 
SEED: 
BAS.AL: 
TREATJYIBNTS: 
INOCULATION 
-
-
+ 
+ 
- .•. 
-
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
-
+ 
of lupins. 
(b) Seed application of manganese sulphate. 
(c) Co x inoculation on lupins. 
As for 4 (adjacent) Sown 15/5/74. 
Uniharvest 90 kg/ha. Inoculated 
as per treatments 12/5/74. 
390 kg/ha super T.D. before seeding + 
200 kg/ha super drilled with seed. 
29; Reps 4; Plots 2.1m x 60m kg/ha 
PELLET FERTILIZERS T.D.* FERTILIZERS DRILLEJ IN SUPER 390 IN SUPER 200 
- Cu Zn Mn 0 
Lime (L) Cu Zn Mn 0 
L Cu Zn Mn 0 
Gum Slurry 
(G.S.) Cn Zn Mn 0 
- Cn Zn Mn Co 0.42 
L Cn Zn Mn Co 0.42 
L Zn Mn Co Cu 5.5 
G.S. Zn Mn Co Cu 5.5 
L Zn Mn Co Cu 11 
G.S. Zn Mn Co Cu 11 
L Cu Mn Co Zn L65 
G.S. Cu Mn Co Zn 1.65 
L Cu Mn Co Zn 3.3 
G.S. Cu Mn Co Zn 3.3 
L Cu Zn Co Mn 6.8 
G.S. Cu Zn Co Mn 6,8 
L Cu Zn Co Mn 13.6 
G.S. Cu Zn Co Mn 13.6 
L Cu Zn Mn Co 0.42 
G.S. Cu Zn Mn Co 0.42 
L NIL Cu 11 Zn 3.3 
Mn 13.6 Co 0.42 
G.S. NIL 
G,S. Cu Zn Co NIL 
L Cu Zn Co NIL 
- Cu Zn Co NIL 
G.S. + 
Mn/L Cu Zn Co NIL 
/17 . "' 
i4b 
27. 
28. 
29. 
• 
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INOCULATION PELLET FERTILIZERS T.D.* FERTILIZERS DRILLI IN SUPER 390 IN SUPER 200 
+ Mn/L Cu Zn Co NIL 
+ G.S. + 
JVln (11) Cu Zn Co NIL 
+ G.S. + 
Mn ( 5. 5) Cu Zn Co NIL 
*Where T.D. rates were Cu so4 11; ZnO 3; JVln so4 13.6; Co 0.42. 
TREATMENTS: 
SOWING 
CONDITIONS: 
RESULTS: 
PLANT 
DENSITY: 
26 &-. 27 4 kg/ha Mn sulphate. 
Moist soil at seeding, dried quickly 
to dusty surface after the operation • 
Very warm and cloudless at seeding 
(May 15) followed by 2 hot days. 
Light rain fell May 19. 
Emergence commenced May 20. 
See D. Chatel's report for full details 
of treatment effects on nodulation and 
related aspects and for full results of 
all treatments. (appendices I to VD. Chatel). 
(a) Effects of lime pelleting on the 
influence of trace elements in 
fertilizer. 
17 /8/74 
Mean of all (10) +lime (i~oculated) treatments 
37.2 plants/m • 
Mean of all (10) - lime ( i~oculated) treatments 
29.0 plants/m • 
This density difference was not expected and 
was not consistently associated with any 
particular treatment. While it has not been 
possible to discount this being a real effect 
it is felt that it was probably due to 
experimental error either man or machine. 
Unfortunately, this throws all yield comparisons 
between pelleted and unpelleted treatments into 
doubt. 
/18 ... 
147 
• 
- 1 g -
EFFECTS OF LIME PELLET & MATERIALS 
DRILLED ON NODULATION AT 1 /7 /7 4 
ALL INOCULATED % OF PLANTS IN CATEGORIES SHOWN 
TREATMENTS LIME PELLETS GUM SLURRY 
Basal T.Els T.D. Variable T.Els Driller V Poor V Good V Poor V Good 
Zn JVm Co 
Zn Mn Co 
Cu Mn Co 
Cu Mn Co 
Cu Zn Co 
Cu Zn· Co 
Cu Zn Co 
Cu Zn Mn 
Cu Zn Mn 
NIL 
Cu 5.5 1 1 27 22 
Cu 11.0 18 27 29 
Zn 1 • 65 22 17 22 
Zn 3.3 18 28 27 
0 26 26 27 
Mn 6.8 9 32 13 
Mn 13. 6 14 26 30 
0 14 21 30 
Co 20 35 26 
Cu Zn Mn Co 17 37 26 
(i) Percentage of plants in "very poor" category. 
Some features of the apparent response pattern are 
difficult to interpret, particularly in the absence 
of a nil T.Els topdressed or drilled treatment. 
The incidence of very poor plants in the "unprotected" 
gum slussy treatments was fairly constant at 26 to 3~ 
except for the low Cu and low Zn treatments (22%) which 
might not be significant and the low Mn treatment (13%). 
20 
20 
30 
27 
26 
35 
25 
21 
34 
28 
This suggests that the high Cu, Zn and Mn rates and the 
single Co rate (only 0.42 kg· Co SO /ha~) may have been 
deleterious compared with the lowe~ rates. The problem 
then becomes one of explaining the poorer performance 
of the ¥.n nil treatment (a form of Mn deficiency perhaps?) 
and of the Cu Zn Mn T.D. plain super drilled treatment 
(inadequate Co? in the absence of the protection afforded 
by a lime pellet?). 
With regard to the apparent effect of Mn, it is appropriate 
to
0
point out here that in the adjacent experiment 74M033 
(N 4 in this list), rates as high as 45 kg/ha MnS04 were 
drilled with super and gum slurry seed and no adverse eff~ct 
on the visual appearance of the growing plants could be 
detected which suggests that the differences recorded here 
between the 6.8 and 13.6 kg/ha MnS04 treatments were not 
very important in practical terms or might not have been due 
to Mn treatments. Lime pelleting reduced the percentage 
of poorly nodulated plants except at the low zinc rate and 
the nil manganese treatment. 
(ii) Percentage of plants in "very good" category. 
In the "unprotected" gum sl"t,;.rry treatments the highest 
levE;il of "very good" nodulation was obtained at the 
low Mn rate drilled (which had a low level of "very 
poorly" nodulated plants) and the Co drilled (which had a 
high level of "very no or" nodula ti or.' / 19 •• 
148 
• 
Basal T.Els 
Zn Mn Co 
Zn Mn Co 
Cu Mn Co 
Cu Mn Co 
Cu Zn Co 
Cu Zn Co 
Cu Zn Co 
Cu Zn M:n 
Cu Zn Mn 
NIL 
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The Cu drilled treatments had a low level 
of "very good" nodulation except where 
all the other elements were also drilled 
(perhaps the drilled Co was tending to 
improve nodulation ~ossibly obscuring 
any depressive effect of Cu in thid last 
treatment.) The nil Co treatment was 
equal to the worst two Cu drilled treatments. 
The lim pellet improved the percentage of 
"very good" nodulation in all three Cu 
drilled treatments but no others, which 
appears to be good evidence for the existence 
of depressive effect of Cu drilled with gum 
slussy inoculated seed. 
The lime pellet appeared to markedly reduce 
the percentage of "very good" nodulation at 
the low Zn drilled rate. It is tempting to 
suggest that the lime induced a Zn deficiency 
at this lower Zn level but the 1.65 kg/ha ZnO 
used is a relatively heavy application for 
other crops in most W.A. situations and this 
effect may not be real or alternatively higher 
than normal levels are needed for early 
nodulation in the presence of a lime pellet. 
EFFECTS OF LIME PELLET AND MATERIALS 
DRILLED ON SEED YIELD 
ALL INOCULATED SEED kg/ha 
T.D. Variable T .Els drilled LIME PELLET GUM SLURRY Mean 
Cu 5.5 11 60 1060 111 0 
Cu 11 • 0 1170 1010 1090 
Zn 1.65 1040 1010 1025 
Zn 3.3 1140 920 1030 
0 170 170 170 
Mn 6.8 1100 960 1030 
Mn 13.6 1340 1280 1310 
0 1020 950 985 
Co 980 970 975 
Cu Zn Mn Co 1230 1370 1300 
Mu increased yield dramatically. 
The high rate of Mn drilled ( 13.6 kg/ha MnS04) 
gave hi!$hest yields. In the adjacent experiment 
74M033 {No. 4 in this list), maximum yields 
were obtained at 22.5 kg/ha. 
The Mn topdressed before seeding at 13.6 kg/ha 
appeared to be about as effective as 6,8 kg/ha 
drilled with the seed. 
On these inoculated treatments with inadequate 
Mn, c·o did not increase grain yield. 
The lime pellet treatments appeared to yield 
slightly more overall and this could well have 
been due to the unexplained plant greater densitJ 
mentioned earlier in this report. 
/20 •• 
14'7 
• 
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Other drilled materials appeared to 
have had little effect on grain yield. 
EFFECTS OF LIME PELLET AND MATERIALS 
DRILLED ON SPLIT SEEDEDNESS 
ALL INOCULATED % BY N° IN CATEGORIES SHOWN 
Basal T .Els T .D. 
Zn Mn Co 
Zn Mn Co 
Cu Mn Co 
Cu Mn Co 
.Cu Zn Co 
Cu Zn Co 
Cu Zn Co 
Cu Zn Mn 
Cu Zn Mn 
NIL 
LIME PELLET GUM SLURRY 
% Norma] ~~ Shriv- ;Yo Normal 
Variable T.Els drilled Size elled Size 
Entire Split Entire 
Cu 5.5 57 8 
Cu 11.0 50 
Zn 1.65 35 18 
Zn 3.3 36 
0 10 68 7 
Mn 6.8 46 17 46 
Mn 13.6 62 7 75 
0 46 14 34 
Co 46 14 42 
Cu Zn Mn Co 65 9 
The dramatic effect of Mn on split 
seededness is obvious. As for yield 
figures the 13.6 kg/ha MnS04 drilled 
gave similar results to the 6.8 kg/ha 
drilled. 
Other treatments had no convincing 
effects. Lime pelleting did not 
appear to affect the incidence of split 
seededness. 
SEED APPLICATION OF MN SULPHATE 
EFFECTS ON NODULATION AT 1/7/74 
% Shriv· 
elled 
Split 
1 2 
23 
73 
16 
4 
25 
1 5 
ALL INOCULATED 
% Very Poor % Very Good 
Basal T,Els T.D. Variable Treats Lime Gum Lime Gum 
Pellet Slurry Pellet Slurry 
Cu Zn Co 0 26 27 26 26 
Cu Zn Co Mn 6.8 drilled 9 13 32 35 
Cu Zn Co Mn 13.6 drilled 14 30 26 25 
Cu Zn Co G.S.(inoc) then 
Mn/L :pellet (M 4) 58 9 
Cu Zn Co Inoc & Mn/L pellet 
(M 4) 68 6 
Cu Zn Co G.S. (inoc) then 
Mn 11 pellet 62 9 
Cu Zn Co G.S. (inoc) then 
Mn t;,t; nellet 68 6 ··--
/.5 D 
Basal T.Els T.D. 
Cu Zn Co 
Cu Zn Co 
Cu Zn Co 
Cu Zn Co 
• Cu Zn Co Cu Zn Co 
Cu Zn Co 
• 
Co NIL Gum slurry 
Lime pellet 
Co 0.42 Gum slurry 
Lime pellet 
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EFFECTS ON SEED YIELD AND SPLIT 
SEEDEDNESS 
GRAIN kg/ha % NORM.AL SEED ;fa SHRIV 
SPLIT 
Variable L.P. G.S. L.P. G.S. I L .:E G.S. 
0 170 170 10 7 68 73 
lYIIt 6. 8 drilled 1100 960 46 46 17 1 6 
Mn 13. 6 drilled 1340 1280 62 75 7 
G.S. inoc + Mn/L 
pellet (Mn 4) 
.. 
550 25 38 
Inoc & Mn/L pellet 
(Mn 4) 600 
G.S. inoc +Mn 11 
pellet 540 41 25 
G.S. inoc +Mn 5~5 
pellet 560 
Seed applications of Mn sillphate were 
unsatisfactory. They had a deleterious 
effect on nodulation, failed to 
adequately correct split seededness, and 
gave low grain yields due in past to a 
reduction in plant density which was 
particularly marked in the high rate of 
Mn pelleted treatment where density was 
reduced by 65%. 
(c) Co x inoculation on lupins. (See 
D. Chatel's report for detailed 
results). 
GRAIN YIELD (kg/ha) 
NOT INOCULATED INOCULATED 
880 950 
880 1020 
940 970 
1000 980 
Co only increased final grain yield on 
uninoculated seed treatments. Observations 
throughout the growing season were that there 
was a small vegetative response to Co with 
inoculation and a very marked large vegetative 
response to Co in the absence of inoculation. 
4 
In last year's trial where I found .'J. Co response! 
uninoculated seed was·used. 
/22 • " 
IS i 
% 
Co NIL Gum Slurry 
Lime pellet 
Co 0.42 Gum Slurry 
Lime pellet 
• 
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SPLIT SEEDEDNESS 
% SEEDS IN CATEGORIES SHOWN 
NOT INOCULATED INOCULATED 
Normal Size % Shriv Split % Normal Size % Shriv Split 
Entire Entire 
50 
43 
42 
41 
12 31 
12 46 
13 40 
7 43 
As with last year's trial Co did not 
alter the incidence of split seed~ 
Chatel comments: "There was a clear 
and early response to both inoculation 
and Co based on colour (July 4) which 
was not reflected in top yield until 
the 2nd sampling (August 15). The 
inoculated plants with Co were slightly 
better nodulated than those without Co. 
However the major nodulation response 
was to inoculation, irrespective of Co. 
The non-inoculated lupins without Co 
gave the lowest yields throughout. 
Some preliminary observations on the 
bacteroids (with Prof. M.J. Dilworth) 
indicated that those in the minus Co 
21 
9 
10 
11 
plants were fewer but larger than those 
with Co which suggests that one of-the 
roles of Co in this situation involves 
rhizobial cell division." Further work 
with University people has been undertaken. 
15:1 
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9. 74BA15 
TITLE: 
SOIL TYPE: 
HISTORY: 
SEED: 
BASAL: 
TREATMENTS: 
SOWN: 
VEGETATIVE 
CUTS: 
Mn304 kg/ha 
- 23 -
Badgingarra R.S. 
Rates of MP:.so
4 
soil and spray applied 
on Uniharvest lupins. 
4 to 12" grey gravelly sand/gravel. 
Types 1 '& 1d, well drained. 
Cleared about 10 years ago when it 
had 6 kg/ha CuS04 and 1~8 kg/ha ZnO. Pretreated with simazine. 
Inoculated and lime pelleted and sown 
at 70 kg/ha. 
Super 300 T.D. before seeding + 200 
drilled with seed. 
19, Reps 3, Plots 2.1m x 60m. 
17/5/74. 
18/7/74 (based on 8 0.7109 m2 
quadrates per plot) 
D.M. kg/ha 
drilled with super Treats 1 to 5 Treats 9 to 13 Mean 
0 
1 5 
22.5 
30 
45 
MnS04 kg/ha 
drilled with super 
0 
1 5 
22.5 
30 
45 
102 1 31 
172 180 
169 198 
149 145 
147 1 71 
Plant Ni°/m2 
Treats 1 to 5 Treats 9 to 13 
18 23 
26 29 
28 28 
25 26 
25 28 
Plant density and early dry matter 
production were lower without 
manganese sulphate. 
11 7 
176 
184 
147 
159 
Why this should be so, I don't know. 
/24 ... 
153 
Mn304 kg/ha 
drilled with super 
0 
1 5 
22.5 
30 
45 
• 
Category 1 • 
MnS04 kg/ha 
drilled with super 
• 0 
1 5 
22.5 
30 
45 
Category 2. 
0 
1 5 
22.5 
30 
45 
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HARVESTED GRAIN YIEIJ)S kg/ha 
0 
180 
650 
770 
960 
11 60 
420 420 550 540 
920 960 960 1040 
1730 
1010 1090 1150 1050 
1170 
With no Mn sprays more than 30 kg/ha 
Ml1S04 drilled was needed for maximum 
yields. 22.5 kg/ha MnS04 drilled plus 
6 kg/ha sprayed gave maximum yields. 
Spray treatments were more effective 
here then in 74M033 at Lancelin. 
Doubling the amount of M!l., sprayed 
(from 4 to 8 kg/ha) did not increase 
yields greatly suggesting some sort 
of a barrier to foliar absorption. 
No leaf damage was noticed with 
spray treatments. 
Rates of soil and spray applied 
manganese sulphate on Unicrop 
Sweet Lupins. 
Percentage seed found in categories 
shown:-
Normal Size, Seed Coat Entire 
MTI.S04 sprays (kg/l/ha) 
0 4 kg/1001 6 kg/1001 8 kg/1001 8 kg/501 
per ha per ha per ha per ha 
5.9 1 6 .8 14.5 28.7 20.7 
19 .8 60.7 57.6 64.2 62.8 
38.5 74 .1 
60.6 84.3 78.0 77.8 74.8 
84.7 92.6 
Normal Size, Seed Coat Split 
2.2 7.4 11 • 5 12.4 15.8 
13.5 15.3 23.3 11.6 15.6 
17.9 13.4 
16.5 6.9 9.2 9.6 13.2 
8.7 s.3 
/25 ~· 
i51).. 
Category 3. 
MnS04 kg/ha 
drilled with super 
0 
1 5 
22.5 
30 
45 
Category 4. 
0 • 1 5 22.5 
30 
45 
• 
Shrivelled, Seed Coat Entire 
MnS04 sprays (kg/l/ha) 
0 4 kg/1001 6 kg/100l 8 kg/1001 8 kg/501 
per ha per ha per ha per ha 
9.0 19. 7 21.3 21 • 7 26.5 
28.2 15.6 12.2 13.3 12.5 
26.2 9. 1 
13.6 6. 1 7.5 10.3 8.4 
4.3 4.3 
Shrivelled, Seed Coat Split 
82.9 56. 1 52.8 37 .1 37.0 
38.6 8.4 6.9 10.9 9. 1 
17.3 3.4 
9.2 2.8 5.3 2.3 3.5 
2.3 0.7 
Drilled manganese sulphate clearly reduced 
split seededness but 30 kg/ha drilled was 
not enought to reach levels low enough for 
acceptance into CBH export grade. 45 kg/ha 
drilled or 30 kg/ha drilled plus 4 kg/ha 
sprayed produced seed of export standard. 
Here manganese sulphate drilled was not as 
effective as at Lancelin but the sprays 
were more effective. As with yields the 
4 kg/ha sprayed was just as good as the 
8 kg/ha sprayed • 
/26 •• 
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10. 74BA 16' 
TITLE: 
SOIL TYPE 
& HISTORY: 
SEED: 
BASAL: 
TREATMENTS : 
PLOTS: 
SOWN: 
- 26 -
Badgingarra R.S. 
Time of spraying Mn304 on Uniharvest lupins. 
As for 9 except greater preparation 
of the shallower types. 
Inoculated and lime pelleted and 
smm at 70 kg/ha. 
300 kg/ha super T.D. before seeding 
+ 200 drilled with seed, 
15, Reps 2, (3 planned but not enough room). 
2. 1 x 60m 
17/5/74 
Vegetative cuts were taken 31/9/74 but 
the great variation between reps and 
along the plots at the intensity of 
sampling used (8 quadrates each 24 x 28" 
per plot) rendered the dry matter yield 
figures rather meaningless. 
HARVESTED GRAIN YIELDS kg/ha 
MnS04 kg/ha 
0 
30 drilled at 
seeding 
4 sprayed in 1 OOl 
8 sprayed in 1001 
MnS04 kg/ha 
0 
30 drilled at seed-
ing 
4 sprayed in 1001 
8 sprayed in 1001 
30 
618 
WEEKS AFTER SEEDING WHEN SPRAY APPLIED 
3 6 8 10 12 14 
47 51i 37 51' 28 61 
37 56 47 23 28 37 
Sprays were ineffective compared with the 
fertilizer application. Large sections of 
this trial showed slow early nodulation 
apparently due to waterlogging in June and 
July combined with inadequate cobalt under 
these wet conditions. 
Mn LEVELS IN WHOTIE PLANTS CUT 31/9/74 
Mn ppm 
WEEKS AFTER SEEDING WHEN SPRAY APPLIED 
3 6 8 10 12 14 
1t 
33 
1 3 11 10 13 18 36 . 
13 - 12 1 2 20 56 
/27 • ~ 
/Sb 
• 
• 
Other 
Plain 
Plain 
MnS04 
MnS04 
MnS04 
Plain 
Other 
Plain 
11 • 74BA 17 
TITLE: 
SOIL TYPE 
& HISTORY: 
TREATMENTS 
VEGETATIVE 
CUTS: 
- 27 -
Badgingarra R.S. 
Comparison of effects of trace elements 
drilled compared with topdressed on 
Uniharvest lupins. 
As for 9 except more of the shallower 
types. 
Super and Seed as for 10. 
11, Reps 4, Plots 2.1 x 60m 
·18/7 /74 
kg/ha 
TREA'1'flIENTS 
Fertilizers 
super 
super 
30 Fert Grade 
Drilled 
30 Fert Grade 
Drilled 
30 Fert Grade 
Drilled 
Super only 
Variables (Dor T.D.) Topdressed Drilled 
MnS04 30 Fert Grade 162 160 
MnS04 28 Spray Grade 156 145 
Cu S04 8 163 136 
ZnO 2 149 180 
Co S04 0.5 149 1 64 
NIL 128 
Treatments had had little effect on dry 
matter production at this stage. Visually 
there appeared to be a response to Mn with 
some deficiency symptoms on the plain super 
only plants. Co also appeared to be giving 
stronger growth. 
TREATMENTS 
Fertilisers Variables (Dor T .D.) Topdressed Drilled 
super MnS04 30 Fert Grade 31 29 
MnS04 30 Fert Grade 
Drilled 
Plain Super Only 
Cu S04 8 30 25 
NIL 2< 
Method of application had little effect on 
plant density. Only selected treatments were 
counted due to lack of labour. Cu drilled 
appeared to have slightly lower density than 
Cu topdressed. 
/28 • ~· 
157 
Other Fertilizers 
Plain Super 
Plain Super 
MnS04 Fert Grade Drilled 
MnS04 Fert Grade Drilled 
MnS04 Fert Grade Drilled 
• Plain Super Only 
• 
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HARVESTED GRAIN YIELDS 
kg/h~ 
TREATMENTS 
Variable (Dor T.D.) 
MnS04 30 Fert Grade 
MnS04 28 Spray Goods 
Cu S04 8 
ZnO 2 
CoS04 0.5 
NIL 
Topdressed 
390 
370 
430 
420 
450 
150 
Drilled 
490 
460 
390 
520 
490 
Manganese increased yields but topdressing 
gave only about two thirds the increase that 
drilling did. 
When observed in August the + Co plots were 
markedly superior to the - Co plots in the 
wet patches where - Co plants were extremely 
slow to nodulate. These clear differences 
were not reflected in grain yields • 
i58 
• 
• 
12. 74BA18 
TITLE: 
RESULTS: 
-29 -
Bandgingarra Res Stn 
MnS04 drilled, metasyst 1m and benlate 
sprayed on lupins. Adjacent to 74BA17. 
Design was as for 7, 74M036. 
Yields were all below 100 kg/ha grain. 
At all times there was no sign of any 
response to the treatments which were 
supposed to have had 30 kg/ha MnS04 
drilled and it is certain that there 
was negligible Mn in the super used 
for these treatments • 
/3o ·~ 
151 
• MnS04 kg/ha drilled with 
0 
15 
22.5 
30 
45 
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13. 74AL20 D. Johnson Tachalarup 
TITLE: Rates of MnS04 soil and spray 
applied on Unicrop. 
HISTORY: Cleared 1966. Just over+ t/ha super. 
Cu Zn 1966, Cu Zn Mix A 1970, Co in 
1971. Rape 1972, Oats 1973. 
Trial planted 29th and 30/5/74. 
SEED: Unicrop at 70 kg/ha gum slussy 
inoculated. 
BASAL: Super 295 leg/ha T. D. before seeding 
+ 200 kg/ha drilled with seed. 
TREATMENTS: 19, Reps 3, randomised blocks. 
Plots 2.1 x 100m. 
HARVESTS GRAIN YIELDS kg/ha 
MuS04 kp.;/l/ha 
super 4 kg/1001 6 kg/1001 8 kg/1001 8 kg/501 
1140 
1350 
1500 
1390 
1490 
1380 1280 1250 1220 
1490 1590 1480 1570 
1420 
1480 1270 1200 1400 
1540 
MnS04 22.5 drilled or 15 drilled+ 4 
sprayed appeared to give maximum yields. 
In common with the Lancelin, Dandaragan 
and Badgingarra trials, increasing the 
rate of Mn sprayed did not improve yields 
above those obtained with the lowest 
spray rate (4 kg/1001/ha) even where Mn 
supply was sub-optimal as judged by the 
responses to soil application. 
Seed samples are in process of being sorted 
for split seededness determinations and 
chemica1 analysis. 
No vegetative symptoms of Mn deficiency 
were observed in this trial. 
/31 •• 
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14. 74JE1 9 
TITLE: 
SOIL TYPE: 
HISTORY: 
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W. Crane Jendacuttup 
Drilled and sprayed MnS04, Co and 
seeding rates on Unicrop lupins. 
6 to 18" grey sand over loose round 
gravel originally carrying blue mallee 
and scrub - well drained. 
"Old" land. 
21.5.74. 
Trial sown 20th and 
BASAL: 200 kg/ha super. 
Seed inoculated and lime pelleted. 
TREATMENTS: 13, Reps 4, Plots 2.1m x 100m in 
randomised blocks. 
HARVESTED GRAIN YIELDS EFFECTS OF Mn 
MnS04 kg/ha 
• 0 
15 drilled with super 
22.5 drilled with super 
30 drilled with super 
5 sprayed in 1001 water 
' 
5 sprayed in 501 water 
7.5 sprayed in 1001 water 
7.5 sprayed in 501 water 
YIELD kg/ha 
1160 
1430 
1390 
1340 
1170 
1210 
1180 
1240 
All these treatments had Co and 
60 kg/ha se'ed. 
15 kg/ha MnS04 drilled gave maximum yields. 
Mn sprays had only slight beneficial effects. 
No vegetative symptoms were observed in this 
trial. 
EFFECTS OF SEEDING RATE ALL WITH 22.5 kg/ha 
MnS04 and Co 
SEED kg/ha YIELD kg/ha 
30 
60 
90 
120 
11 60 
1390 
1580 
1620 
90 kg/ha seed was close to optimal. 
Co effect. Seed Yield 
60 kg/ha seed 22.5 kg/ha MnS04 + 
Co NIL 1390 
60 kg/ha seed 22.5 kg/ha MnS04 + 
Co S04 0.42 kg/ha 1390 
Co had no effect on grain yield. 
/32 .•• 
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EFFECTS OF Mn 
Mi:1S04~!crg/ha 
0 
15 drilled 
22.5 drilled 
30 drilled 
5 sprayed in 1001 
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Split seededness (from sample collected 
October 74). 
The degree of split seededness in this 
trial was mild. Seed was classified only 
as split or not, nearly all the split 
seed being normal size. 
ALL WITH 60 kg/ha SEED + Co 
% Split Seed by N° 
21.0 
0.8 
0 ._6 
0.5 
9.5 
5 sprayed in 501 
7.5 sprayed in 1001 
7.5 sprayed in 501 
14.4 
14.7 
14.5 
SEED kg/ha 
30 
60 
90 
120 
15 kg/ha MnS04 virtually eliminated 
split seededness. 
The Mn sprays reduced splitting but 
the incidence was still undesirably 
high. The higher spray rate was no 
better then the lower. 
EFFECTS OF SEEDING RATE (ALL WITH 22.5 kg/ha 
MnS04 + Co) 
% SPLIT SEED 
1.8 
o.6 
0.8 
1.4 
Seeding rate had no consistent effect of 
split seededness in the presence of 22.5 
kg/ha MnS04. 
Co effect (with 22.5 kg/ha MnS04 + 
60 kg/ha seed). 
Co Nil 0.3% 
Co 0.42 kg/ha 0.6% 
Co had no effect. 
/33 .• 
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1'5. 74ES27 
TITLE: 
SOIL TYPE: 
HISTORY: 
BASAL: 
TREATMENTS: 
MnS04 kg/ha 
drilled with super 0 
0 1120 
1 5 1540 
22.5 1430 
30 1640 
45 1400 
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Mollet Bros Coomalbidgup 
Rates of MnS04 soil and spray 
applied on Uniharvest. 
10cm grey sand over gravel over clay. 
1965 cleared and sown to Woogenellup 
sub clover with 200 kg/ha Cu Zn Super. 
1966, 18011:> super; 1 967 to 71 , 140lb 
plain super; 1972 and 73, 110lb plain 
super. 
Super 315 kg/ha T.D. before seeding+ 
200 drilled with seed. 
Seed 70 kg/ha inoculated and lime 
pelleted. 
Sown 1/7/74. Spray treatments applied 
24/10/74 when primary pods were fully 
developed and last lateral pods starting 
to develop. 
19; Reps 3; Plots 2.1m x 60m in randomised 
blocks. 
MnS04 Sprayed kg/l/ha 
4 kg/1001 6 kg/1001 8 kg/1001 8 kg/501 
1550 1670 1460 1450 
1570 1460 1580 1660 
1630 
1580 1760 1490 1610 
1500 
The lowest rates of Mn used, either drilled 
or sprayed 'gave maximum yield. Split seed 
percentages are yet to be determined. 
No effect of Mn was seen until after the 
sprays were applied which was after pod 
formation. At maturity the nil Mn plots 
stood out from all others. 
/
7!. ,.,,· 4 •• 
MnS04 kg/ha • 0 
20 
16. 74ES28 
TITLE: 
SOIL TYPE 
& HISTORY: 
BASAL: 
- 34 -
Mollet Bros Coomalbidgup 
MnS04 drilled, Metasyston, and Benlate 
sprayed on split seededness. 
As for 74ES27 (&B-N°-15 here) which was 
adjacent to this trial. 
Spray treatments applied 22.10.74 
with lu8ins at same stage of development 
as in N 15. 
315 kg/ha super T.D. before seeding+ 
200 kg/ha super and 0.5 kg/ha Co sulphate 
drilled with seed. 
Metasyston sprayed in Benlate sprayed in 
60 l/ha water 70 l/ha water 
n.L 
0 
560 
1120 
0 
560 
1120 
[;!_ Mu Means 
0 450 900 
1370 1310 1480 
1440 1390 \ 1382 
\ 
1320 1360 
1480 1400 1490 
1330 1540 1435 
1330 1490 
The lack of response to Mn in this trial 
contrasts with the definite response 
obtained in 74ES27 immediately adjacent to 
it. Yield without Mn was higher in 74ES28 
then in 74ES27 but with Mn 74ES28 yields were 
lower than those of 74ES27. The composition 
of the fertilizers used in 74ES28 will be 
checked. There was negligible split seed 
in any treatment Metasyston and Benlate had 
no effect. 
It:, 4-
• 
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17. 74TS26 and 
74TS27 Of the same design as 74M033 and 
74M034 respectively, failed • 
/3 6 •• 
• 
18. 74E17 
soI:µ TYPE: 
BASAL: 
TREATMENTS: 
MnS04 kg/ha 
NIL 
15 drilled 
22 • 5 drilled 
30 drilled 
4 sprayed in 1001 
6 sprayed in 1001 
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MnS04 on linseed and sweet lupins. 
EDRS Paddock E5b. 
Grey sand. 
Old land. Trial sown 30/5/74. 
Mn sprays applied to linseed treatments 
only on 11/9/74 when there were about 
5% of plants flowering. 
Super 250 kg/ha drill.ad with 40 kg/ha 
linseed. 
1 2; Reps 3; Plots 2. 1 x 60m in 
randomised blocks. 
Rabbits ate off the lupins in the first 
few weeks after emergence. 
When inspected by JWG on 24/10/74, 
Mn deficiency symptoms and some split 
seed were seen on regrown lupins on 
the nil Mn plots. Lupin plots were 
not harvested. 
LINSEED GRAIN YIELDS 
Yield kg/ha 
720 
830 
720 
810 
870 
690 
No response to Mn was detected 
on the linseed. 
/37 •• 
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BARLEY NUTRITION 
19. 74TS29/1213 D. Mason E. Perenjori 
1 • 
3. 
GRAIN YIELDS 
Super rates. 
Super kg/ha 
120 
180 
240 
This trial was planted on what was said 
to be a "problem" soil for barley, hence 
the motley assortment of treatments to 
test 
(i) whether the problem was due to a 
deficiency of N,P,K, Mn or Mo 
(ii) for an Al tonicity problem. 
Barley is more sensitive to Al 
then other cereals. 
2. Area rates. 
Yield kg/ha Area kg/ha Yield kg/ha 
1020 0 640 
1030 50 1030 
1020 100 1020 
Super 120 kg/ha was adequate 200 1180 
- A noteworthy response to N. Problem solved. 
K, Mo and Lime. 
KCl kg/ha 
0 1 JO 
Lime kg/ha 0 3000 0 3000 
Mo Oxide g/ha 
0 ... 
1\40 
4. Mn 
1020 1090 1010 960 
960 1150 
K, Mo and Lime had no effect • 
MnS04 kg/ha 
0 
15 
Yield kg/ha 
1020 
1150 
This difference would not be statistically 
significant. 
I 3s • • 
( 1 030) 
H:. 7 
Cu 
• 
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Cu Zn RESIDUAL 
20. 74AL19/2247 R.W. Mead Rocky Gully 
TITLE: Cu Zn residual on Dampier Barley. 
(On an area on which the belief that 
Cu and Zn were needed every 5 years 
had become entrenched). 
SOIL TYPE: 15 to 30 cm brown loamy sand to sandy 
loam over gravel, Jarrah, red gum. 
HISTORY: Cleared 1960. Cu and Zn in 1962, 1966. 
None since t bag/ac super for 14 years. 
Trial sown. 27. 6. 7 4. 
BASAL: Urea 100 kg/ha T.D. before seeding, 
super 200 kg/ha drilled. 
Dampier at 52 kg/ha. 
TREATMENTS: 9; Reps 3, Plots 2.1m x 100m in 
randomised blocks. 
GRAIN YIELDS 
Zn 0 kg/ha 
S04 kg/ha 0 1 • 65 3.3 Mean 
0 1330 
6 1450 
1 2 1320 
Mean 1370 
1470 1410 1410 
1230 1260 1310 
1210 1270 1270 
1300 1320 
The application of combinations of Cu and 
Zn tended to depress yields. No evidence 
for any further Cu or Zn need was found 
consistent with previous experience in 
cereal growing districts • 
/39 •• 
1£8 
• 
21 • 66N14 
TITLE: 
SOIL TYPE: 
HISTORY: 
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Newdegate Res Stn 
Long Term Cu residual Trial. Block 4. 
5 to 25cm brown gravelly loamy sand over 
gravel. Mollee scrub. 
New land when first cropped 1970 (block 4). 
1970: Wheat with super 220 kg/ha+ Zn 0 
2.2 kg/ha+ Mo Oxide 140 g/ha. 
1971: Geraldton sub clover 10 kg/ha 
(inoc and lime pellete~) super 200 kg/ha. 
1972 and 1973: T.D. with super 200 kg/ha. 
Block 4 is one of four blocks replicated 
in time and space each containing 6 initial 
application treatments on five acre plots. 
A four year rotation of 1 year wheat, 3 years 
clover ley is followed so that in a,ny one 
year there is one block in wheat, one in 
1st year clover after wheat, one in 
2nd year clover after wheat and one in 
3rd year clover after wheat • 
Thus in any one year the 6. initial application 
treatments are unreplicated. On the block 
that is in crop repeat application treatments 
are applied to a small section of each plot 
and subsequently annexed from the main plots• 
The repeat application treatments consist of 
2 Reps of CuS04 at 9, 2.75, 5.5, and 8.25 kg/ha 
in plots 2.1 x 80.4m. 
/40 u 
lbi 
• a 
Cu S04 kg/ha applied drilled to cument crop . -- --
Cu S04 kg/ha Mean of Ren<l 
applied drilled to 0 2.75 5.5 8.25 0 2.75 5.5 8.25 
initial crop II III IV II III IV II III IV II III IV 
0 0.8 1.9 9.9 5.6 5.5 16.3 8.7 5.1 17.7 11 . 5 6.2 15,9 4.2 9.1 10.5 11.2 
2.75 9.3 5.8 15.2 1o.5 8.1 13.9 10.9 5.8 13.2 10.5 7.2 15.3 10.1 10.8 10.0 11.0 
5,5 15.9 6.2 15.9 17.9 6.7 17. 7 17.6 6.2 15. 6 17.9 5.8 16.2 12.7 14.1 13.1 13.3 
8.25 10.1 11.3 15.3 9.9 10.9 nt:.5 10.4 9.5 14. 7 9,5 10.4 15. 7 12.2 11.8 11. 5 11.9 
11.0 16.9 11.4 17.3 17 .3 10.2 17.7 17 .6 12.0 17.0 17.0 10. 7 16.0 15.2 15.3 15. 5 14.6 
11 .O + 0.55/yr since 18.4 9.0 15.9 19.0 9. 1 17.5 18.2 . 7.6 15.6 18.4 8.1 13.6 14.4 15.2 13.8 13.4 
~ ~ 
II' CD II' CD 
Id II' Id II' 
Id 'i Id 'i 
I-' I-' 
1-'•0 1-'·0 ............. lil Q 1-1) Q 1-1) ~ g ~\>!§ \.0 \.0 II' II' II' I-'· b -..J -..J I-'· c+o c+ I-'• <D Id «: «: <D \..>l ...... I-' 1-'·i::! 1-'·l=l I-' ld<D<Dll> . 0 'i 0 I-'· p.. <D II' II' c+ §g l=l 'i l=l c+ Cl.l 'i 'i 'i «: • <D • I-'· Cl.l Cl.l P..S l=l II' I-'· c+ I-'· Id c+ I-' l=l 'ill>OCD o' I-' <D 1-1) I-' I-' II'(]) !>;' ll>c+OP.. p.. c+ IJ:j (Jl:j c+<D<ICl.l I-' CD I-' ~ S Ii CD «: I-' 0 CD Ii II' «: -..J O"I Q II' l=l II' 1-Q p.. I\) co I>;' c+lrj -c+ II' p.. ~ ta'dtl.l<D ~~ H . I-' c+ Ii H ...... 1-'· ll' (Jl:j c+ 0 Q 'i ...... (]) 'i I II' c+ P..O IJ:j I\) c+ «: «: I-' I-'· 0 <D IJ:j (]) 0 (Jl:j 0 1-Q II' I-' p.. -.J O"I Q Ii ::s 'i 0 \>! \.0 I>;' II' I\) ' Q IJ:j I-'· 0 l=l Q ~ :>;' I-' H fj 1-Q p.. 'i ..... 0 H . 0 HQ H I-'· Q Id HI>;' s «: .. • H •.Q 
H IJ:j c+ I-' Q I-' I-'· CD 'i Q -..J -.J 0 II' ""-' 0 'i ~ 0 Q I-',. Id 0 :>;' 
Id -....! I-'· H I::! I-'· <l 0 l=l 
cu. S04 kg/ha 
drilled with seed and I 
super 
0 
2.75 
5.5 
8.25 
11.0 ,9 11.0 
• 
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Wheat yields from 1st crops after 
clearing. 
I -2 GRAIN kg ha x 10 
Blocks 
( 1967) II (1968) III (1969) IV (1970) Mean Fitted 
2.6 
6.7 
5.5 
5.8 
7.5 
5.5 
Yields 
0 .1 3.2 0.4 1 • 6 
2.7 8.3 1o.5 7. 1 
3.7 7.7 12 .3 7.3 
6.7 7.4 12. 3 8. 1 
7.5 9.3 14. 5 9.8 
8. 1 9.4 14.2 9.3 
With plots of this size, there is a high 
between plot variability in plant performance 
mainly dependent on the differences in extent 
of sheet laterite at and near the surface 
1 .o 
1.0 
8. 1 
8.7 
9.2 
9o2 
which occur despite the considerable care taken 
in site selection where the first requirement 
was to find sufficiently large continuous areas 
of the gravelly soil type known from previous 
work to be extremely Cu deficient. 
In the initial year, wheat responded to the 
highest Cu rate (11 .o kg/ha Cu S04). Four 
years later there was no response to further 
Cu applications where only 5.5 kg/ha Cu S04 
(2.75 kg/ha Cu S04 appeared enough in Block 
IV) had been applied in the initial year. 
Thus the early Cu application had increased 
rather than diminished in effectiveness, . 
possibly due to later cultivations mixing 
the highly immobile concentrations of applied 
Cu more through the soil thereby increasing 
the opport'Unity for plant roots to contact the 
applie·d Cu. 
Current applications, four years after the 
establishment of the nil Cu treated main plots 
showed a response to the highest rate used 
(8.25 kg/ha) consistent with the response to 
drilled Cu S04 on newly cleared land. 
111 
